The inulin-type fructan was obtained by DEAE anion exchange chromatography from 29 C. pilosula Nannf. var. modesta (Nannf. ) L. T. Shen, after optimized extract condition, 30 which was established by response surface methodology, designed using 31 Box-Behnken factorial design and the optimum condition were: extracting 2.5 h with 32 ratio of solvent to material 40 mL/g at 100 o C, twice. The maximum extraction yield 33 was 20.6±0.2%. It was confirmed as β-(2-1) linkage fructan, with terminal glucose, 34 and with a degree of polymerization of 2-17 (DPav=6), shown by the results of 35 methanolysis, methylation, nuclear magnetic resonance and molecular weight 36 determination. The prebiotic activity was proven on account of stimulation effect on 37 Lactobacillus and pH reduction of medium in vitro. The results indicated that the 38 inulin from C. pilosula could be used as a potential natural source of prebiotics. 39 Keywords 40 Inulin-type fructan; Optimization; Codonopsis pilosula; Prebiotic activity 41 42 3
1 These two authors contributed equally to this work. 18 enhancement, delaying senility, lowering blood pressure and anti-ulcer (Fan & time (X3), were designed using SAS. JMP. 13.0 software (Statistical analysis system, 141 USA). 142 The variables were coded according to
(1) 144 where Xi is the coded value of the variable xi, x0 is the value of xi at the central point, 145 and Δx is the amplitude of variation. The result were analyzed and fitted to a 146 second-order polynomial model: 
Where Y2 is response variable (the extraction yield of fructan); A0, Ai, Aii and Aij are 149 intercept, linear, quadratic and interaction coefficients of X1, X2 and X3, respectively; 150 Xi , Xj are the coded independent variables; and the terms of Xi 2 represent the 151 quadratic terms. Analyses of variance were evaluated by ANOVA procedure, and the 152 fitness of this predictive model was performed by the coefficient of determination R 2 153 and the adjusted-R 2 , then checking the statistical significance and regression 154 coefficients using F-test at a probability (p) of 0.01 or 0.05.
155 tested with the Urea-HCl colorimetric method (Dedonder, 1952) .
182
The glycisidic linkages were determined by methylation. It is worth mentioning that many previous studies have extracted inulin or 
The multivariate regression relationship between the dependent variable and the As showed in Table 2 (Fig.2) .
328
The content of fructan were greatly affected by these three factors, in good agreement 329 with the result of regression coefficient in Table 2 , and the other studies in optimizing Table 2 and 357 gradient of slope in the 3-D response surface plot (Fig. 2) . (Table 2) . In a word, the Eq.
370
(3) could simulate the trend of fructan content, applying to the experiment 371 requirement and actual production. and C6-Fruf, respectively (Fig.3A) ; and two methylene carbon atoms C1-Fruf and 400 C6-Fruf that were confirmed by DEPT 135 spectrum (Fig.3B ). The carbon atom 401 signal at 92.39 ppm was assigned to Glcp because signals beyond 100 ppm pointed to 402 ketose residues. The other signals between 60.42 ~ 71.10 ppm belonged to the C2~C6 403 of the Glcp (Fig.3A) . The 1 H NMR spectrum of CPPF contained a main anomeric 404 proton at 5.30 ppm, belonging to the H1-Glcp, terminal monosaccharide (Fig.3C ).
405
The other signals at δ 4.11 and 3.96, were assigned to the H3-Fruf and H4-Fruf, 406 respectively, suggesting a DP of about 16-17 by the mean ratio between the integral containing Orafti ® HP did not increase comparing to the basal medium (p>0.05) ( Table   426 3). It was shown that the bacterial growth increased with decreasing of the DP, similar (Table 4) , which was consistent with the Δ600 in Table 4 . could be a potential prebiotic, depending on their structure and degree of 478 polymerization. Nevertheless, we merely explored the preliminary prebiotic activity 479 of CPPF based on the structure analysis. In the future, we will investigate the specific 480 target on the bacteria and also how inulin is acting on the intestinal mucosa. 
